Abstract. -Magnetization measurements were carried out in a static magnetic field up to 15 T and in a pulsed magnetic field up to 30 T. From the results, the temperature dependence of the critical field between two magnetic states were determined. dH,/dT was found to be small, about 2 T/K.
Introduction
It is known that Cr2S3 is ferrimagnetic with a Curie temperature of about 130 K and that its spontaneous magnetization has a broad maximum at about 80 K (T,) and decreases during cooling and becomes constant [I].
has a NiAs structure with an ordered arrangement of vacpt chromium sites. Magnetic structure of Cr2SS is reported by neutron diffraction studies [I, 21. The results show that the compound has the usual ferrimagnetic structure ( E l ) at T < Tm and the ferrimagnetic one (E2) with canted magnetic moment at T > T , . T, is a transition temperature from the Frl state to the Fr2 one. The transition is of second order. The above two magnetic states and the transition between them are considered to be carried by a competition among exchange interactions between Cr ions. The critical field of field-induced transition between magnetically ordered states is known to be one of the measure of exchange interactions. Therefore, it is intersting to study the field-induced transition from El to R p state of Cr2S3. In this study, the magnetization measurements were carried out in a static magnetic field up to 15 T at various temperatures and in a pulsed magnetic field up to 30 T at low temperature.
Experimental results and discussion
The specimen was prepared by the usual ceramic method. The magnetization was measured by using a vibrating sample magnetometer in a static magnetic field up to 15 T and also by a induction method under a pulsed magnetic field up to 30 T at various temperature. Figure 1 shows some examples of magnetization curves under static fields at temperatures below Tm.
As seen in the figure, the spontaneous magnetization is small, a = 0.2 -0.8, corresponding to the low temperature phase and the high field susceptibility is large. As seen in figures 1 and 3 at T < Tm, no abrupt change of the magnetization was observed at the fieldinduced transition in the present compound is considered to be of second order, since the temperature induced transition from the LT state to HT one is of second order. To clearly see the field-induced transition to be of second order, the magnetization at a constant field is plotted against temperature using the magnetization curves in figures 1, 2 and 3. The results are shown in figure 4 . With increasing temperature, the magnetizations in H < 2T are almost constant in the temperature range from 4.2 K to 20 K, increase gradually at 25 < T < 80 K and then decrease monotonously after peaking around 80 K. The magnetizations at H > 4 T increase gradually at first with increase of temperature and make maxima around 70 -80 K.
As shown in the figure, the temperatures T, of the maxima of magnetizations shift to lower temperatures when applying a magnetic field. We can obtain the temperature dependence of the critical field H, of the field induced transition from the LT state to HT one, since the field variation of T, is equivalent to the field dependence of the transition. As seen in figure 4 , the maximum of a (T) at each magnetic field is very broad and then it is not easy to determine Tm definitely. Therefore, Tm is defined as the temperature at abse lute maximum in a (T) curve. In figure 5 is shown the Hc vs. T curve thus obtained from the results in figure 4. The temperature variation of Hc is about 10 K with an application of magnetic field of 30 T. This small temperature dependence of H, is considered to be reasonable because the difference of magnetization between the LT and HT state is small. [l] Bertut, E. F., Cohen, J. and Mme LambertAndron, B., J. Phys. 29 (1968) 813.
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